An outbreak of malignant catarrhal fever (MCF) among bison sold at an auction market was studied for an 18-month period. Forty-five of 163 bison submitted for sale from 8 different bison farms died on 7 other destination farms. The outbreak began on day 50 after the sale, peaked between days 60 and 70, and ended on day 220. Twenty-one dead bison were confirmed to be MCF cases by clinical histories, pathology, and detection of ovine herpesvirus-2 DNA in their tissues with polymerase chain reaction assays. Twenty-four dead bison were classified as suspect MCF cases from clinical histories. No cases of MCF were observed among bison remaining on originating farms or resident bison mixed with sale bison on destination farms. There were no sheep reported within 3 km of originating or destination farms, limiting bison exposure to sheep to the auction facility, where sheep were present for less than 1 day. The outbreak provides an illustration of the temporal distribution of MCF mortality expected in bison and an estimate of the time from exposure until death from MCF after a single short exposure to sheep. The study provides evidence that bison with MCF do not transmit MCF to other bison.
cently, an Alcelaphine herpesvirus-2-like virus that subclinically infected Jackson hartebeest (Alcelaphus buselaphus jacksoni) was reported to cause MCF in barbary red deer (Cervu elaphus barbarus). 6 The association between sheep and MCF in cattle has been recognized since the late 1700s. 4 Early epidemiological studies reported that cattle stabled next to sheep were often at risk of developing MCF. 4 Mechanisms by which OvHV-2 is transmitted from sheep to susceptible ruminants have not been reported. However, OvHV-2 DNA has been reported in nasal secretions of sheep, and aerosolized nasal secretions containing infectious virus has been speculated as a mechanism by which sheep transmit OvHV-2 to susceptible ruminants. 8 Susceptible hosts that develop SA-MCF are generally considered to be unable to transmit OvHV-2 to other susceptible hosts. 4, 14 The reason for this remains unclear. It has been speculated that OvHV-2 infection is largely nonpermissive in susceptible hosts resulting in little or no infectious virus production on epithelial surfaces. 4 Horizontal transmission of SA-MCF among susceptible hosts has been sporadically successful by intravenous, subcutaneous, intraperitoneal, and intradermal injection as well as oral administration of large quantities of fresh blood in cattle, 18 red deer (Cervus elaphus), 12 water buffalo, 19 and bison. 11 However, all reported experiments have failed to accomplish horizontal transmission of SA-MCF from cattle with SA-MCF closely stabled with healthy cattle. 14 In North American bison, OvHV-2 has been reported as the cause of MCF. 2, 13, 16, 17 Support for OvHV-2 as the causal agent of MCF comes from studies 13, 16 reporting the presence of OvHV-2 DNA in the tissues of bison that died of MCF but rarely in the tissues or blood of healthy bison or bison that died from other causes. Little is known about the epidemiology of SA-MCF in bison. Reports of SA-MCF outbreaks in bison provide minimal or poorly defined information about exposures to sheep, incubation periods from the time of exposure to onset of disease, and patterns of disease incidents after exposure. 2, [15] [16] [17] This report describes an outbreak of SA-MCF in bison after exposure of bison to sheep for less than 1 day at a public auction sale.
On November 7, 2000, 163 bison, including 87 calves (48 female, 39 male), 57 yearlings (11 female, 46 male), and 19 adults (17 female, 2 male), which originated from 8 different Saskatchewan farms, were assembled for sale at a public auction market in Saskatchewan. The median herd size on submitting farms was 58 bison (range 4-170). The proportion of bison sold over all farms was 28.2% (range 5.6-100.0%) of bison. After removal of sale bison to the auction market, there were 415 bison remaining on the farms of origin. None of the farms of origin reported any previous cases of MCF nor were any of the sale bison exposed to sheep on their farms of origin. Farms were widely geographically separated, and there was no exchange of bison between farms before the sale. Most of the bison arrived at the sale yard on November 5, the remainder on November 6.
During the morning of November 6, 211 lambs from several different Saskatchewan sheep farms were assembled at the auction market for transport to slaughter. The lambs remained in the facility until late in the afternoon of November 6. The method by which bison at the auction market were exposed to the lambs has not been clearly established. Bison and lambs were housed in adjoining rooms within the same building. The rooms were connected by 2 large openings that did not restrict air movement and through which both personnel and equipment moved. It is unlikely that bison and lambs would have been in direct contact because bison were confined to pens within the building until they were sold. No other livestock were present at the auction market during this time. There were no other sheep on farms within 3 km of the auction market. This facility has held 5 previous bison sales, sheep were present at none of them and there exist no reports of MCF outbreaks after previous sales.
After the sale, bison were transported to 11 different farms, where they were mixed with resident bison of similar ages. Bison herds on these farms ranged from 0 to 270 bison (median ϭ 74). The number of bison transported to each farm ranged from 2 to 37. Sale bison comprised 13.8% of all bison (total of 1,173 bison, range 3.4% of 205 bison-100% of 5 bison) in newly formed bison groups on each farm. In total, the 163 sale bison were mixed with 1,010 other bison. Farm owners reported no sheep within 3 km of any of the destination farms before or after the sale. No cases of MCF had occurred on any of the destination farms before the sale. Destination farms were widely geographically dispersed.
Information about bison farms and herds was obtained by interviewing farm owners. All farms involved were monitored by periodic telephone consultation for a period of 18 months after the sale. During this period, farmers were encouraged to immediately report any mortality that occurred in their bison herds. Dead bison were transported to the Prairie Diagnostic Services veterinary diagnostic pathology lab-oratory at Saskatoon, Saskatchewan, for postmortem examination.
Bison that died in this outbreak were classified into 3 categories: suspect MCF cases, confirmed MCF cases, and non-MCF cases. Bison that did not receive postmortem examinations were classified as suspect MCF cases. Suspect MCF cases had 1 or more of the following clinical signs: sudden death, diarrhea, ocular discharge, corneal opacity, nasal discharge, anorexia, and severe depression. Dead bison were classified as confirmed MCF cases by postmortem examination and positive polymerase chain reaction assays for OvHV-2 DNA. Gross lesions for classification of confirmed MCF cases included any of the following: erosions and ulcerations in any part of the gastrointestinal tract or bladder, conjunctivitis, and keratitis. Histopathological confirmation was on the basis of the presence of 1 or more of: multisystemic mononuclear perivascular infiltration, fibrinoid arteritis, erosions and ulcerations in the gastrointestinal tract or bladder, conjunctivitis, keratitis, and uveitis. Polymerase chain reaction tests were performed as previously reported. 9 P values for contingency tables were calculated with Fischer's exact test. 1 To allow calculation of P values and odds ratios, 1 was added to all cells of contingency tables that contained an empty cell. 1 Ninety-five percent confidence intervals (CI) were chi-square approximations. 1 P values for differences between the number of days to death for groups were calculated with Mann-Whitney U-tests. 1 Differences between groups were considered statistically significant when P values were less than 0.05 or 95% CI for odds ratios (OR) did not include 1.
The outbreak began on December 28, 2000, 50 days after the sale. During the outbreak, a total of 45 sale bison became acutely ill on 7 destination farms. None of them recovered. All were initially classified as suspect MCF cases. Twentyone were subsequently reclassified as confirmed MCF cases by laboratory examination. The other 24 were not examined and remained classified as suspect MCF cases. The peak of incident cases occurred during days 60-70 (mean ϭ 81, median ϭ 65, mode ϭ 60). Cases occurred sporadically until day 220. The difference between the number of days to death for male bison (median ϭ 77.1 days) versus female bison (median ϭ 91.8 days) was not statistically significant (P ϭ 0.721). The difference between the number of days to death for calves (median ϭ 76.0 days) versus yearlings (median ϭ 69.0 days) was also not statistically significant (P ϭ 0.821).
The overall MCF mortality proportion, which included suspect and confirmed MCF cases was 27.6% (45 of 163) of bison that went through the sale. Among bison coming from individual farms, mortality proportions ranged from 13.3% (4 of 30) to 50.0% (10 of 20). Malignant catarrhal fever cases occurred among all groups of bison submitted to the sale. Malignant catarrhal fever cases occurred on 7 of the 11 farms that purchased bison. Mortality proportions on destination farms ranged from 0.0% (0 of 5) to 43.8% (7 of 16) of purchased bison.
The proportion of females that died of MCF (27 of 76) was higher (OR ϭ 2.11, 95% CI 1.05-4.25, P ϭ 0.037) than the proportion of males that died of MCF (18 of 87). The differences between the proportion of calves (27 of 87), yearlings (16 of 57), and adults (2 of 19) that died of MCF were not statistically significant.
There was no mortality from any cause among the 415 bison remaining on the farms of origin during the 18-month period of the study. Sale bison were 160.8 (95% CI 65.0-396.9, P Ͻ 0.001) times more likely to die from combined suspect and confirmed MCF and 64.0 (95% CI 20.9-195.5, P Ͻ 0.001) times more likely to die of confirmed MCF than bison remaining on their farms of origin.
No MCF cases occurred among any of the 1,010 nonsale bison resident on destination farms. However, there were 4 non-MCF mortalities, including 2 bison that died as a result of handling trauma and 2 from pneumonia. Sale bison were 95.5 (95% CI 55.0-167.1, P Ͻ 0.001) times more likely to die from any cause than bison they were mixed with on destination farms. Sale bison were 390.0 (95% CI 195.5-781.1, P Ͻ 0.001) times more likely to die from combined confirmed and suspect MCF and 155.5 (95% CI 65.2-370.9, P Ͻ 0.001) times more likely to die from confirmed MCF than bison they were mixed with.
Bison in this report can be placed into 3 cohorts, 1 cohort of bison exposed to sheep and 2 unexposed cohorts. MCF cases occurred only in the sheep-exposed cohort. Although suspect MCF cases were not subjected to a postmortem examination, it is highly probable that most, if not all, of them died of MCF. However, excluding suspect MCF cases from the odds ratio estimates did not make the comparisons between exposed and unexposed cohorts in this study statistically insignificant.
This report provides very strong evidence that even brief exposures to sheep can lead to severe outbreaks of MCF in bison. It is highly unlikely that the bison in this outbreak became infected with OvHV-2 on either their farms of origin or destination. If they had, some of the bison remaining on originating farms or some of the nonsale resident bison on destination farms should have developed disease. MCF occurred only among bison that went through the sale facility, where they were exposed to sheep and no other ruminants. All MCF cases that were examined postmortem had lesions typical of MCF and contained OvHV-2 DNA in their tissues. No farm owners reported sheep within 3 km of their farms.
This outbreak supports previous reports suggesting that ruminants with SA-MCF are unable to transmit MCF to other susceptible ruminants. 4, 14 In this outbreak, 45 bison that died of MCF while in close contact with 615 other bison on 7 different farms for a period of 220 days failed to transmit MCF to any in-contact bison.
The exact mechanism by which OvHV-2 was transmitted from sheep to bison was not defined in this outbreak. Because the rooms in which sheep and bison were housed were connected by 2 large openings, viral transfer through air movement from sheep pens to bison pens remains an attractive possibility for the mode of transmission.
The potential for animals ill with MCF to transmit the disease to their normal herdmates is of great significance for producers. If affected animals could transmit MCF, they would severely affect the market value of their herdmates. The data from this natural outbreak provides strong evidence that MCF-affected bison do not transmit the disease to their herdmates. Much remains unknown about the factors that determine whether bison, upon becoming infected with OvHV-2 promptly become ill or simply develop subclinical infection. Moreover, the mechanisms that control the subclinical infection, and whose failure leads to disease in bison, are similarly largely unknown. However, until greater understanding leads to better control strategies, the likelihood of recrudescent cases of MCF in normal bison herds will remain significant. However, the fact that the amount of potential loss is limited to the value of the individual animal affected would seem to be of significant benefit for producers struggling to deal with this long enigmatic disease.
